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This invention relates. to, a; process. for:making oil solu-
ble vitamin products in particulate form and. to: the prod-
ucts: of said process.

The vitamin. A. content of: fish liver oils and the ad-
vantages of their inclusion: in:animal. and poultry feeds
is well recognized. Also: the value- of carotene and the
non-crystallizable.. carotenoid content: of carrot oil ag
a low- cost vitamin ingredient. in feeds is. well. known.
Flowever, the use. of these liquid ingredients. in dry ani-
mal and pouliry feeds, especially- for those -which. are
marketed in packaged. form, has been limited - because
of the oily nature of these saurces. of vitamin- A, and the
difficulty. in- mixing them uniformly with. the other feed
ingredients. In. addition, the potencies. of. the. carotene,
carotenoids.and vitamin. A oils. which are dispersed. in
liquid form in. dry feed, materials, such as for, example
.soya.meal,. decrease rapidly, because of: oxidation, even
in. the presence of permissible. anti-oxidants.

I have discovered.that fish liver oils, carrot:oils, carotene
dissolved . in. oil, including any suspended: carotene, vita-
min. A oils, and: the like may. be. processed. with dry
powdered. synthetic calcium. silicate gels. to produce stable
oxidation-resisting powdery. or particulate products; by
mixing the ingredients together in the proper proportions,
using- suitable mixing_ procedures, which involve no mull-
ing, rubbing or attrition of the particles.

It is: therefore the principal object of this inventien to
provide a method for producing. oil-soluble vitamins in
powdery or particulate form. Another object is to. pro-
vide vitamin A, carotene dissolved or suspended in. oil,
fish Liver oils, carrot oil, carrot wax, and the like, in the
form. of a free flowing particulate or powdery form. A
still further object is, to provide particulate or powdery
forms of - oil-soluble vitamin liquids. which are resistant
to deterioration by oxidation.

As an example of my invention, 3 parts by weight of
crude carrot oil (containing. carotene, carrot wax and
other carotenoid materials) was mixed with 1 part by
weight of dry finely powdered synthetic calcium silicate
gel, to yield an apparently dry, free flowing powdery
product. ‘The manner of mixing the ingredients has an
important bearing on the nature of the final product, and
upon the proportions of oil which will be absorbed by the
powdered gel te yield a dry powdéry product. Any mull-
ing or rubbing of the material in the process of mixing
causes the otherwise powdery material to become wet
and mushy and destroys its value as a dry powdery oil-
carrying product. I prefer to use a hammer mill type
of ‘mixer, or blender, in the use of which there is little
or nc. mulling or rubbing action, so that the particles of
powdery product. will have substantially the same. sizes
as the original powdered calcium silicate gel.

Well known methods of distribution of the oily prod-
‘uct in the powdered calcium silicate may be used; for

xample; the oily ingredient may be sprayed on the dry
material moving along on-a conveyor, following which

passage threugh a hammer mill, in suspensien in air, will

yield -a-uniformly: mixed powdery: product.
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In another. example,. fish: liver oil containing 129,000
U. S. P. units of vitamin ‘A per gram was: reduced to a
powdery product by. mixing 25 parts by. weight of the
oil: with 10. parts: by weight of the. calcium silicate gel
product known in the trade as: “Micro-Cel”: E. [This
material'is described by:the. manufacturer as a synthetic
calcium silicate substantially. all particles being. less than
325 mesh, with 5 to 8 percent free moisture, and a. bulk
density of 6 pounds per cubic.foot. 1 i

The mixing was simply. a stirring operation, without
rubbing, and the resulting material was a seemingly dry
A sample- of  this. powdery material, having
92,160 U. S. P. units per gram, was exposed in an open
container: for: thirty- days. Upon testing, it' was. found
that the potency was. reduced. to 82,400: U. S: P: units,
or:a loss of vitamin A content of about 10.5 percent: For
comparison, . if this. fish ‘liver oil was exposed as a liquid
in.an. open container. for. a. similar length of time, most
of:its: vitamin. content: was. lost. When the  same oil
was. absorbed on 9 parts by weight of expeller process
soya-meal and stored under similai conditions, it retained
less:than: 70 percent .of its: vitamin. content.

11 desired; the fish. liver’s; themselves can be used with-
out. effecting. a preliminary. separation- of the.oil. ' In. one
experiment, a lot of shark livers were ground to: a paste
in-a hammer mill.. Then 50 parts of these. ground shark
livers were mixed with, 20, parts of synthetic calcium
silicate gel' powder. The: resultant product was a dry,
grayish powder which was suitable for use directly in
animal feeds, If desired; however; all of: the moisture
could: readily. be removed by drying in a current of warm
air:: Through-the: use: of -this, process;. it. is possible. to
retain ail of the valuable proteinaceous. and: water-soluble
constituents of fish livers which are normally: lost, when
separating the fish liver:oil.

The stability. of the.powdery products made by absorb-
ing liguid vitamin, materials; on synthetic-calcium silicate
gel powders-is high.. For example, a mixture of 20 parts
by weight of carrot, oil and. 12 parts.by weight of-the gel
powder, after exposure for.one month, hadilost. only-about
L.3 percent potency and about 6.3 percent in two. months.
The same mixture with: an added. 1 percent of 'a com-
mercial anti-oxidant: showed approximately. the-same loss
in potency.

Carrot wax (an impurity of crude. carrot oil; and: a
low. cost-source of carotene) was mixed with synthetic
calcium:, silicate gel in the proportions of. 20 parts by
weight of wax. to 15 parts by weight of silicate gel powder.
After standing three months, the. loss in potency was only
about 2 percent.

In; another example, 20: parts, by weight of carrot oil
containing: 0.627% total carotene were mixed, as: de-
scribed.above, with 12 grams of synthetic calcium. siticate
gel powder. After standing in open. containers, test lots
showed 1.2 percent loss in. 28 days and 6.2 percent in
57 days.

In other examples, carrot oil mixed in calcium silicate
gel, in: powdery form, and then mixed. into commercial
peultry feeds containing dry barley, fish. sclubles, etc.
after one month showed only.one percent loss of carotene.
By cemparison, carrot oil mixed into soyal meal (one
of the best carriers used prior to my invention) in the
proportions of 7.6 parts of oil by weight and 42.4 parts
by weight of soya meal showed: losses of 52 percent in
25 days, 85 percent in 55.days, and all of the carotene
had been destroyed by oxidation after 88 days. This
rapid: deterioration of carotene mixed. into feeds. can be
retarded by the use of certain anti-oxidants, although
these have not all been approved. for animal feeds.

High potency carotene or: vitamin: A solutions. in. oily
mediums may also be. absorbed: on powdered: calcium



